BIOCHEMICAL SOCIETY TRANSACTIONS testosterone metabolism by different normal cell lines between the fifth and ninth passage. They were plated at a cell density of 50000 cells/well per ml of MEM + FCS, and incubated with 0.02pCi of [ 14C]testosterone/ml per well. An optimum substrate concentration of 1Od6hf was utilized as determined in the previous experiment. Radiochromatogram scanning of the labelled metabolites separated by t.1.c. indicated that testosterone was converted into 5a-DHT, 4-androstenedione and 5a-androstanediols. Using the same cell line in the presence of 0.02pCi of 1 14C]testosterone/ml per well with varying substrate concentrations of lo-*, lo-' and 1 0 -6~, the optimum concentration for greatest conversion of testosterone to 5a-DHT was 10-7-10-6hf. There were quantitative differences in metabolism of testosterone in the three different cell lines. For example, the conversion of testosterone to Sa-DHT in the three different cell lines was 16.4, 0.41 and 0.12pmol/106 cells per 24h, and the conversion to Candrostenedione was 2.96, 1.68 and 3.44pmo1/106 cells per 24h, respectively.
The odorous boar pheromone 5a-androstenone has been quantified in axillary secretions of men and women (Claus & Alsing, 1976; Bird & Gower, 1981) . Pure apocrine secretions are odourless until incubated with certain bacteria (Shehadeh & Kligman, 1963) , and a coryneformdominated axillary microflora is associated with pronounced axillary odour (Jackman & Noble, 1982) . The possibility that Sa-androstenone is formed by microbial action was shown by Bird & Cower (1982) , using a general germicidal agent, and it seems likely that an odourless precursor is secreted in apocrine sweat and then modified microbially.
In the present work we have studied the metabolism of some putative steroid precursors of 5a-androstenone by cultures of human axillary bacteria. Pregnenolone was tested first because of its role as a precursor of 16-androstenes in porcine testis (Cower, 1981 ; Booth, 1982) and then testosterone and 5a-DHT because of the possibility of microbial dehydration at C-16 and C-17 to form 16-androstenes.
Two coryneform bacteria were used in this study; one (identification code L 163M) has been described previously (Jackman, 1982) , the other (identification code 1L1) was isolated from one of the authors at the start of this study.
The bacteria were inoculated into 'coryneform Broth', a modification of TY agar (Pitcher, 1983) without the agar, and with 0.5% (v/v), rather than 0.2% (v/v), Tween 80. To this was added 0.5ml of 14C-labelled steroid solution (2mg, 2Ci/ml in redistilled ethanol). Preliminary work had indicated that significant yields of metabolites took 2-3 weeks to form at 37"C, and so 3-week cultures were used Abbreviations used : 5a-androstenone, 5a-androst-16-en-3-one ; 5a-DHT, Sa-dihydrotestosterone; MO-TMS, methyloxime-trimethyl silyl ether; 5B-androstenone, 5Fandrost-16-en-3-one. throughout this work. In all cases, controls, set up as above but without the bacteria, were run in parallel with the test cultures.
The cultures (and controls) were extracted with redistilled ethyl acetate (3 x 5ml) and the Na2S04-dried extracts were evaporated in a Buchler Vortex-Evaporator at 20°C before spotting on t.1.c. plates (20cm x 20cm, 0.2mm thickness; Kieselgel 60, Merck, Darmstadt). Pregnenolone metabolites were developed by running twice in benzene/acetone (8 : 1, v/v), while testosterone and 5a-DHT extracts were run once in benzenelmethanol(9 : 1, v/v) followed by a second run in benzene/acetone (6 : 1, v/v). Radiolabelled metabolites were located by autoradiography and examined by capillary g.c. and g.c.-m.s. The former was performed using a Pye-Unicam 104 gas chromatograph with a SGE BPI fused silica column (25m x 0.33mm, with helium as carrier gas and argon as make up gas). G.c.-m.s. was performed using a V. G . Analytical Ltd Model 305 mass spectrometer-2025 data system (source conditions: Electron impact; 500pA trap current, 40eV ionization potential; 4kV accelerating voltage). A Pye-Unicam 204 gas chromatograph, with a SE-30 quartz capillary column (25mx 0.32mm, run at 250°C with 55 kPa helium as carrier gas), was directly interfaced to the mass spectrometer source. Radiolabelled metabolites were identified where possible by the gas chromatographic behaviour and mass spectra of their underivatized and MO-TMS derivatives compared with those of standards (obtained either commercially or as gifts from the MRC steroid reference collection).
5b-Androstenone was synthesized from 5/3-androst-16-en-3a-01 by chromic acid oxidation (Bush, 1961) . This and 5a-androstenone were spotted on t.1.c. plates and run in dichloromethane/ethyl acetate (95 : 5, v/v) (Bird & Cower, 1981) .
So far there is evidence for two metabolites of pregnenolone. One of these was found in trace amounts, and so was not conclusively identified, but had a similar g.c. retention time and underivatized mass spectrum to 17a-hydroxypregnenolone. The second compound was more abundant, and had a g.c. retention time identical to that for Sa-DHT, both underivatized and as the MO-TMS derivative. The mass spectra were also consistent with this identification of the metabolite. 608th MEETING, KEELE Testosterone incubations have yielded two compounds in sufficient quantity to be examined by g.c.-m.s. One had underivatized and MO-TMS derivative mass spectra and g.c. retention times identical to those of 5a-DHT. The other had both underivatized and MO-TMS mass spectra identical to those obtained with 17fl-hydroxy-5fl-androst-3-one and its MO-TMS derivative.
There is autoradiographic evidence that 5a-DHT is metabolized to two compounds less polar than itself, one with identical RF to Sa-androst-16-en-3a-01. These have yet to be isolated in sufficient quantity to attempt identification.
The t.1.c. of 5a-and 5fl-androstenone established that these compounds could not be separated in the solvent system that was used in the radioimmunoassay of 5a-androstenone in axillary secretions (Bird & Gower, 1981) .
Although we have yet to demonstrate the production of 5a-androstenone by human axillary bacteria, we have shown most of the reactions necessary to produce it. Sidechain cleavage has been demonstrated with pregnenolone and reduction of the 4-5 double bond with testosterone. Further, if 5a-androst-16-en-3a-ol is being formed from 5a-DHT, dehydration of the 16-17 positions is also occurring.
The production of 5fl-isomers by bacteria has been noted before (Fauve & Kergomard, 1981) , but is of particular significance here in that it may produce 5b-androstenone. This would possibly cross-react in the radioimmunoassay for axillary 5a-androstenone (Bird & Gower 1981) and, as the t.1.c. stage does not separate these two compounds, 5s-androstenone may have been measured along with the 5a-isomer. Nevertheless, 5fl-androstenone has identical potency as a pheromone in pigs (Reed, Melrose & Patterson, 1974) and may be important in humans.
An important part of the enterohepatic circulation of the bile salts is their uptake from the portal blood by the hepatocyte. The hepatic phase of the circulation involves uptake across the sinusoidal membrane (this stage may involve specific bile salt receptors), transport across the hepatocyte and, lastly, secretion across the canalicular membrane into bile. This study is concerned with the mechanism whereby bile salts are transported across the hepatocyte to the canalicular membrane. There are at least three possible ways that this could happen : firstly, diffusion in free solution; secondly, transport with a specific transport protein; and thirdly, diffusion in the lipid of the membranes of subcellular organelles (Fig. 1) .
We have investigated the possibility that a bile-saltbinding protein is present in cytosol prepared from human livers and used the results to deduce the intracellular distribution of lithocholate and the mechanism of its transport across the cell.
Samples of human liver were obtained with ethical permission and the approval of Her Majesty's Coroner. Experiments were carried out by using 15OOOOg supernatants (cytosol). Equilibrium dialysis was carried out at 37°C by using lml perspex half-cells. Equilibrium was achieved after 5 h and samples were taken on both sides of the membrane. Binding of glycocholate by cytosol was not saturable. Since cytosols were contaminated with blood, binding to plasma albumin (concn. determined immunologically) was subtracted. This contribution was determined from the binding of glycocholate to human albumin. The resulting curve, therefore, represented the binding of glycocholate by components normally present in cytosol.
Since glycocholate binding to cytosol was of low affinity and difficult to quantify, lithocholate, a monohydroxy, hydrophobic bile salt was used also as a model compound in further studies to derive the compartmental model. Lithocholate binding to cytosol (after contribution of plasma albumin had been removed) from both adult and foetal livers was similar and in both cases not-saturable. The slope (b) of the line relating bound bile salt (pmol/g of protein) and free bile salt (pmol/l) was determined and used to derive the subcellular distribution of lithocholate: H = a m o u n t i n + amountin + amountin + amount + amountin nuclei microsomes mitochondria bound to free solution protein (a,) 
